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Amendments to the Claims: 

This listing of claims will replace nil prior versions, and listings, of claims in the 
application; 

Listing of Claims: 

1. (withdrawn) A method of generating energy, comprising: 

applying a pulse of energy in the vicinity of a reaction surface to start self- 
sustaining chemical reactions thai create highly vibrational!}' excited molecules, the 
chemical reactions sustaining themselves uniil reacUint.s of the chemical reactions are 
depleted: 

transferring at least some of vibration energy of the highly vibrational!)* excited 
molecules to carriers in a conducting surface to form hoi carriers in pulses; and 
converting energy of the hot carriers to useful work. 

2. (canceled) 

3. (withdrawn) The method of generating energy as claimed in claim 1. further 
including: 

collecting the useful work. 

4. (withdrawn) The method of generating energy as claimed in claim I , wherein 
the applying includes applying a pulse of energy with pulse duration shorter than thrice 
the time it takes for energy vibrations on the reaction surface to equilibrate with its 
substrate. 

5. (withdrawn) The method of generating energy as claimed in claim K wherein a 
distance between a reaction surface and a converter of hot electron energy is equal to or 
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less than thrice the aggregate energy cf illusion length of electrons generated by ihc pulse 
of energy. 

6. (withdrawn) The method of generating energy as claimed in claim I , wherein 
the pulse of energy includes hot electrons, photons, or phonons, or combinations thereof. 

7. (withdrawn) The method of generating energy as claimed in claim L wherein 
the applying includes applying pulses of energy in intervals, wherein the interval between 
the pulses is shorter than a time associated with the dissociation of adsorbates. 

8. (withdrawn) The method of generating energy as claimed in claim 1, wherein 
the method further includes: 

selecting a material reaction surface thai has a high sticking coefficient. 

9. (withdrawn) The method of generating energy as claimed in claim I , wherein 
the applying includes applying a pulse of energy in the vicinity of a reaction surface to 
create reaction initiators in the reaction surface, and the stimulating occurs in response to 
the reaction initiators in the reaction vicinity of the reaction surface. 

10. (withdrawn) The method of generating energy as claimed in claim 9, wherein 
the reaction initiators includes reaction intermediates. 

1 1. (withdrawn) The method of generating energy as claimed in claim 9. wherein 
the reaction initiators include reaction autocatalysts. 

12. (withdrawn) The method of generating energy as claimed in claim 9, wherein 
the reaction initiators include translationally hot species. 
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13. (withdrawn) The method of generating energy as claimed in claim 9, wherein 
the method further includes Hooding the reaction surface with reagents. 

14. (withdrawn) The method of generating energy as claimed in claim 13, 
wherein the reagents include fuel. 

15. (withdrawn) The method of generating energy as claimed in claim 9, wherein 
(he reaction initiators are created in pulses with durations less than twenty nanoseconds. 

16. (withdrawn) The method of generating energy as claimed in claim 1 , wherein 
the stimulating includes stimulating reactions in a region surrounding the reaction surface 
to create highly vibrational^' excited molecules near a converter. 

17. (withdrawn) The method of generating energy as claimed in claim 16. 
wherein a distance between the converter and the region where the stimulating occurs is 
within thrice the diffusion distance of the highly vibrationally excited molecules. 

18. (withdrawn) The method of generating energy as claimed in claim h wherein 
the method further includes; 

allowing exhausts formed from the reactions to leave a collector surface; and 
generating at least one watt/cm" of power from the reactions. 

19. (withdrawn) The method of generating energy as claimed in claim 2, wherein 
the hot electrons are transported as carriers in one of semiconductor and insulator, and 
cause chemical reactions to create additional hot electrons. 

20. (currently amended) A device for generating energy, comprising: 
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an- enrittgr-tfatH^ i i fact io ns i n p i4se^te*effl toer -ha v-tog-a 

reaction surface- 

an emitter having at least a react ion surface, the; crniucr oper able to emit hot 
elec trons in p ulse s in to the reactio n surfa ce to initiate chemi cal reactions; 

a reaction region surrounding die emitte r operable to contain the chemical 
JCS?i:lSLLi ^. r .? s _„i T.Vlli^iP.* 1 ! the, reaction surface, the ch emical reactions producin g highly 
vibrational^ excited products: and 

a collector near the reaction region, the collector comp risin g at least a conductor 
^!3£§.^ bounds the react io n region and whose second surface is 

ii) contact with a semiconductor, the th ickness of the conductor Irpm the. nrsLsiirj}uLeJ_Q 
the second surfac e being suffi ciently thin to permit hot electrons emitted from highly 
yibrationally excited products to the conductor to tr avel through t he conductor into the 
scpiico^^ semiconductor to a useful forwa rd bia s that can be converted 

L 1 j jj> gj g<? j r jpj? j <?- n c r &^ r ^ the electrical energy being greater than e ner gy input to the emitter 
lo cinit hot electr ons t hat initia t e th e, che mical r ea ction s. 

whef^n4V*ef4M*d^y?fk[iv r .er r ea^m^eaMjie^extction-sur-lbce causes creation ol-bet 
etee4iw>*f44>fH^ s^ 
«sefol-wo!4cY 

2 1 . (original ) The device of claim 20. wherein the reaction region includes a 
surface of the emitter. 

22. (original) The device of claim 2(X wherein the reaction region includes a 
surface of the collector. 

23. (original) The device ofefaim 20, wherein the emitter and the collector are on 
a same surface. 
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24. (original) The device of claim 20, wherein the emitter and the collector are a 
same one device. 

25. (original) The device of claim 20. wherein ihe reaction region is formed as a 
V-ehanncI by the surrounding collector. 

26. (original) The device of claim 20. wherein the reaction region is partly 
enclosed by the surrounding collector. 

27. (original) The device of claim 20, wherein the emitter includes: 
an insulator; 

a first electrode connected to a first side of the insulator; and 

a second electrode connected to a second side of the insulator, the second 

electrode forming l he reaction surface, 

wherein energy pulses can be applied across (he first electrode and the second 

electrode to stimulate reaction on the reaction surface. 

28. (original) The device of claim 27. wherein the insulator has thickness 
dimension that is less than three times the energy diffusion length of hot electrons 
traversing the insulator. 

29. (original) The device of claim 20, wherein the emitter includes one or more 
of a forward biased diode, a metal-insulator-mctai device, a semiconductor-insulalor- 
rnctal device, a semiconductor-metal device, an optical device, and a quantum well. 

30. (original) The device of claim 20. wherein the device further includes a strip 
transmission line connected to the emitter for driving energy pulses into the emitter. 
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31. (original ) The device of claim 30. wherein the strip transmission line includes 
a dielectric material in contact with one or more electrodes, 

32. (original) The device of claim 30. wherein the strip Transmission line includes 
a dispersive transmission line designed to compress pulses. 

33. (original) The device of claim 20, wherein the reaction surface includes a 
catalyst. 

34. (original) The device of claim 20, wherein the collector includes a reaction 

surface. 

35. (original) The device of claim 20, wherein the emitter includes a 
semiconductor whose p side is ohmieally or almost ohmically attached to the reaction 
surface. 

36. (original) The device of claim 20. wherein the emitter includes an electrically 
pulsed solid state optically emitting diode. 

37. (currently amended) 'I 'he device for generating energy as claimed in claim 20, 
wherein the collector fujiher includes: 

a-conductor surface; 

a conductor electrode connected to the conductor sw^^ee; 
a^olkctor-fieivuc<^hK4< : HP-i^fm^- ttfd to the second conductor surface; and 
a collector electrode in ojimjc contact with the semiconductor, 
wherein the hot electrons created in the collector lraw4^tt-li>e^t^ 
ami the conductor electrode-to cause the semiconductor to become forward biased and 
produces useful voltage across the collector electrode and the conductor elec trode . 
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38. (canceled) 

39. (currently amended) The device of claim 20, wherein the collector further 
includes: 

a quantum well structure directly connected to the first conductor surface, 

40. (currently amended) The device of claim 20, wherein the collector includes: 
a Schottky diode directly connected to the seeond conductor surface. 

41. (currently amended) I he device of claim 20, wherein the tH>Il<i*c~U>r4nclude$-a 
first conductor eond-uek-ag surface is supplied with one or combination of fuel and 
oxidizer additives. 

42. (currently amended) The device of claim 20, wherein the ef»Wee4ef4nek4des-H 
first conducting surface wk+> includes superlattice structures. 

43. (currently amended) The device of claim 20, wherein the et>l4eekw4fl€kid6£ha 
em^K4ifig-sHiM4UH* conductor is formed from material with a Debyc temperature property 
chosen to optimize the ratio of hot electrons and phonons generated upon exposure to 
reaction products. 

44. (original) The device of claim 20. wherein ihe collector collects 
electromagnetic radiation. 
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45. (currently amended) The device ol'claim 20 3-7, wherein ihc collector 
semiconductor includes: 

a highly doped p+ region; 
a p doped region; and 
a n doped region. 

46. (original) The device of claim 20, wherein the device further includes a fuel 
port in close proximity to the emitter. 

47. ( withdrawn) A method of extracting a net excess of usc-1'ul work, comprising: 
applying a pulse of energy in the vicinity of a reaction surface to initiate chemical 

reactions that sustain themselves until reaclants of the chemical reactions are depleted, 
the chemical reactions creating highly vibralionally excited molecules; 

transferring at least some of vibration energy of the highly vibralionally excited 
molecules to carriers in a conducting surface to form hot carriers; 

repeating the applying and the transferring slops wherein hot carriers are created 
in pulses; and 

converting energy of the hot carriers to useful work. 

48. (currently amended) A device lor extracting a net excess of useful work, 
comprising; 

ftji> ei>viit^rMhat"Sfiinuiates-and-initiates react-ion^iflpuH»e»rl:l)e^i^MMi«vH>g"a 
reaction surface; 

electro ns in puls es int o the reactio n s urface to initiate chem ical rea ctions; 

a reaction region surrounding the emitter operable to contain the chemical 
reactions initialed on the reaction surface, the chemical reactions producing high ly 
vibralionally excited products ; and 
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a collector near the reaction region, compri sin g at le ast a c onduct or whos e first 
surfac e at least partly hounds the reaction region and whose second surfac e is in contact 
wibJLSsyiU the thickness of t be conductor .Iron? the ilrst surfycc .second 

surface being sufficien t l y thin to permit hot electrons emitte d fr om highly vihra tionally 
excited products to the conductor to t r avel through the conductor into the semicon duct or, 
charging the semiconductor to a u s efu l forw ard bin s that, can he conve r ted into electrical 
energy, the electrical energy being greater than energy inp ut to the emitter to emit hot 
electrons that initiate the chemical reactions. 

the dimension of the reaction region being such (hat a distance from a geometric 
center of the reaction region to a nearest collec tor, su ^ 
energy d iffu sion le ngth of the highly ,yj brat i QH^-U^-g.^. C J ^ c f^ re acti on produc ts. 

wh^rein-kiel-an d o xi diz e r rcEK4ffig-r^r-tf i e r e o Gtifffl-sij rfnc e e ^isefn^e^>fwP^-)t 
e l e ctrons in puhiet i . and I ho co ll ector convert;; k i netic energy of the hot elect row s into 

49, (new) The device of claim 20, wherein the electrical energy is stored and used 
to energize the emitter to emit hoi electrons. 

50. (new) The device of claim 49, wherein the electrical energy is stored in one 
or more of capacitor, supercapacitor* battery. 

52. (new ) The device of claim 20. wherein the emitter is energized initially from 
one or more of pulse of energy, pulse of chemical readouts, reaction intermediates, 
autocatulysts, mouopropellants, reaction stimulators, optical pulses, pulsed laser 
radiation, optical radiation. 

53. (new) The device of claim 20, wherein the conductor includes one or more of 
catalysts, oxides, metals. 
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54. (new) The device ofelaim 20, wherein the conductor includes a plurality of 
layers of one or more materials. 

55. (new) The device ofelaim 20, wherein the reaction surface and the first 
conductor surface are formed from same material, 

56. (new) The device of claim 20, wherein the emitter and the collector arc next 
to one another, 

57. (new) The device ofelaim 20. wherein the emitter and the collector ore one 
.same component and the reaction surface is the first conductor surface. 

58. (new) The device ofelaim 40, wherein the semiconductor forms part of ihc 
Schottky diode. 
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